The anterior choroidal artery (AchA) is an important cerebral artery despite its small diameter and relatively short course, because it provides blood supply to several important structures. Hyperplastic AchA is an extremely rare anomaly, and its clinical significance is the increased occurrence of intracranial aneurysm formation compared with an ordinary AchA. Because it has many small choroidal branches, subtle injury to the artery may result in severe complications. We describe a patient with a ruptured aneurysm in anomalous hyperplastic AchA, who developed an acute internal capsule infarction after coil embolization in spite of saving the parent artery.
Introduction
Hyperplastic anterior choroidal artery (AchA) is an extremely rare anomaly showing an extensive distribution to the temporal and occipital lobe on approximately 0.6% to 2.3% of cerebral angiograms [1] [2] [3] . Hyperplastic AchA can easily be mistaken for fetal posterior cerebral artery (PCA) if careful angiographic examination is not performed. This report describes a patient with a ruptured hyperplastic AchA aneurysm, from which an ischemic complication developed without definite vascular injury.
Case Report
A 35-year-old man presented with severe headache and loss of consciousness. The initial neurological examination showed a drowsy consciousness with intact motor and sensory function. Brain computed tomography (CT) scan and CT angiography showed a subarachnoid hemorrhage (SAH) in the basal cistern and a laterally projecting aneurysm on the left internal carotid artery (ICA) ( Figure 1 ). The aneurysm, measuring 8 mm in maximum diameter, was observed on the distal branch of the ICA, and the posterior communicating artery (PcomA) originated approximately 4 mm proximal to the artery on conventional angiography. The artery was considered an AchA because vertebral artery (VA) angiography showed bilateral PCA and PcomA that did not differ from usual angiography. The anomalous hypertrophic AchA was distributed to the medial temporal and occipital lobes with a prominent uncal branch and distal plexal branches ( Figure 2 ). Coil embolization was performed under general anesthesia to prevent rebleeding. No balloon or stent was used and no problems arose during the procedure. Postoperative angiography demonstrated nearly complete occlusion of the aneurysm, and patency of the AchA. Right hemiplegia and facial palsy were noted when the patient was fully awakened. Diffusion weighted magnetic resonance (MR) showed an acute infarction from the genu to the posterior limb along the internal capsule, and some thalamic areas ( Figure 3 ). To prevent progression of the thromboembolic complication, intravenous heparinization was administered for three days and antiplatelet medication after that with early rehabilitation. Facial palsy showed some improvement, but the patient was discharged with a neurological deficit (hemiparesis grade III) approximately one month later.
Discussion
The AchA generally originates from the posterolateral wall of the ICA a few millimeters distal to that of the PcomA, and supplies many critical structures, including the optic tract, lateral geniculate body, and internal capsule. Because it is the end artery that usually has no anastomosis or blood supply from other arteries, injury to the AchA may result in severe neurological deficit 4-6 .
Many AchA variations or anomalies have been reported depending on the course, size, number, branching pattern, and origin of the artery 5, 7, 8 . Hyperplastic AchA means a well developed AchA which retains its anatomical location of origin, but has long courses and many choroidal branches. Hyperplastic AchA is known to be associated with an increased occurrence of aneurysm formation (4%~17%) in comparison with incidentally found overall AchA aneurysm (0.4%~0.5%) 1,2,9 . The causes of the higher occurrence rate can be explained as follows. First, structural anomalies, such as persistent trigeminal artery, azygous anterior cerebral artery, and fenestration of the intracranial arteries, are known to show higher rates of aneurysm formation than other vessels. It is likely that in the hyperplastic AchA, some modified hemodynamic factors and inherent wall weakness might form an aneurysm. Second, relatively increased local stress due to a wider surface than ordinary short and thin AchA might help the formation of an intracranial aneurysm. Takahashi et al. classified anomalous hyperplastic AchA according to four types 3 . Type I represents a hypertrophic uncal branch that covers the anterior temporal branch of the PCA. Type II is an anomalous temporal artery, in which the vessel supplies most of the distribution area on the anterior and posterior temporal branches of the PCA. Type III is an anomalous occipitoparietal artery, in which the anomalous vessels supply the distribution area of the calcarine and occipitoparietal arteries. Type IV is an anomalous temporooccipitoparietal artery, in which the original PCA is almost replaced by the anomalous artery. In the rare lesions of particular interest reported since 1990, all cases of hyperplastic AchA aneurysm were associated with type III (Table 1) Table 1 Reported cases of intracranial aneurysms associated with anomalous hyperplastic anterior choroidal artery. Figure 2 A,B ) Left ICA angiography showed an anomalous hypertrophic anterior choroidal artery (AchA, black arrow). C) Left vertebral artery angiography showed the posterior cerebral artery (PCA) with different courses from the AchA. D) 3D reconstruction of the ICA showed anomalous hyperplastic AchA (arrow) and posterior communicating artery (PcomA, arrowhead).
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How can we explain the cause of internal capsule infarction without injury to the AchA? First, in contrast to other AchA, hyperplastic AchA shows a long course and many choroidal branches and small perforating arteries. Some thromboemboli might obstruct very small choroidal branches invisible on angiography, which might cause infarction of the internal capsule. Second, if there was no obstruction of small choroidal branches, the cause of internal capsule infarction may be obstruction of the thalamoperforating artery from the PComA. The thalamoperforating artery arises from the PcomA and the basilar bifurcation, which contribute part of the blood supply to the thalamus 10 . This artery cannot easily be seen on angiography, and the fact that the infarction area is near to the thalamus increases this possibility. The cause of infarction is thought to be related to an unusual hyperplastic AchA with abundant choroidal branches or a small PcomA with weak thalamoperforating arteries.
Conclusion
Anomalous hyperplastic AchA is an extremely rare variant, but has a higher incidence of intracranial aneurysm because of increased local hemodynamics and inherent structural weakness. Because it has a long course with abundant choroidal and perforating branches, even angiographic negative minimal injury to the artery may result in devastating outcomes. A thorough understanding of angiographic findings and cautious prevention of vessel injury during the procedure is necessary in the management of anomalous hyperplastic AchA aneurysm. Figure 3 A) Postoperative diffusion MR showed a hyperacute infarction from genu to posterior limb of internal capsule (arrowhead). B) Postoperative left ICA angiography showed overall course and some branches of AchA (AchA-empty arrow head, anterior temporal branch of AchA-empty arrow, uncal branch of AchA-arrowhead, plexal branch of AchA-arrow).
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